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© Air filter for civil and industrial applications. 

© The invention relates to an air filter.which has 
been, specifically designed for filtering air of civil and 
industrial environments.characterized in that it com- 
prises.in combination: at least a filtering adsorbing 



layer,at least a physical filtering layer and at least 
one or two chemical reaction filtering layers operat- 
ing based on an acid/base and base/acid reaction 
with the gaseous substances to be filtered. 
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The present invention relates to an air filter 
which has been specifically designed for civil and 
industrial applications. 

As is known .environment pollution is directly 
related to the release into atmospheric air of pollut- 
ing substances. 

Noxious gases.powders.high weight metals, 
carbonious substances.asbestos particles and the 
like, which represent the side products of chemical 
and physical transformations of fuels and mechani- 
cal and industrial treatments.are frequently re- 
leased into the atmosphere and held herein since 
the stagnant microclimate prevent air from being 
easily exchanged. 

This causes an increase of the polluting sub- 
stance concentration to very dangerous levels for 
human health. 

In the inside of office.house and the like build- 
ings.in which a person lives for 80-90% of his 
time.in addition to the above mentioned polluting 
agents there are usually present also other noxious 
polluting substances which are released from the 
wall coatings.furniture pieces and the like. 

Thus.the inside environment of these buildings 
is usually more polluted than the outside environ- 
ment, to the pollution contributing the latter men- 
tioned polluting substances. 

As is known.atmospheric air usually comprises 
a gaseous mixture including about 21% oxy- 
gen.78% nitrogen, 1% argon and 0.03% CO2 with 
the addition of traces of several other gases. 

A concentration of oxygen less than 12% and 
of C0 2 larger than 5%,at the atmospheric pres- 
sures dangerous for the human beings.even for a 
small time period. 

Atmospheric air also contains the above men- 
tioned polluting substances.as well as other pollut- 
ing substances such as : sulphur oxidation pro- 
ducts t powder released by industries and tires as 
well as from asphalted road surfaces.asbestos par- 
ticles released from motor vehicle brakes and 
building materials,mercury vapors relesed from in- 
dustrial processes/in addition to a some amount of 
organic compounds.released from chemical and 
combustion processes. 

To these gaseous compounds.atmospheric 
powders are to be added.comprising different size 
and shape solid particles originated by solid sub- 
stances being milled and subjected to thermal ex- 
pansion.and the nature of which can be miner- 
al.such as rocks.metals.sand and the like.vegetal 
such as spores.seeds.wood and cotton fibres.and 
animal such as wool.piles and the like. 

These particles.to be considered as pow- 
ders.must have a diameter not greater than 100 
micrometers. 

Fumes are generated by combustion or distilla- 
tion or sublimation processes and chemical reac- 



tions and they comprise carbonious and meta! ox- 
ide particles with a particle size from 0.1 microm- 
eters to less than 1 micrometer. 

Other polluting substances which are frequently 
5 included in atmospheric air include S0 2 usually 
generated by mineral oil and coke combustion pro- 
cesses,N02 which is usually generated by internal 
combustion engines, carbon monoxide and other 
unburnt hydrocarbons. 
10 As stated.in addition to the polluting sub- 
stances originated from the outside environment.it 
is necessary to consider those which are directly 
generated inside a room and deriving.for exam- 
ple.by wall coating materials.furniture 
75 pieces.clothes and from the metabolism of the hu- 
man beings present herein. 

Another pollution source .generated in the in- 
side of a room is due to the tobacco smoke the 
particles of which have very small diame- 
20 ters,usually varying from 0.1 and 0.3 micrometers. 

Yet another pollution element is ozone which, 
even if it was considered as a health aid in the 
past, is at present considered as noxious. 

In particular.in air filetring systems.ozone may 
25 be generated by electrostatic filters and It is a gas 
which tends to reduce the pulmonary function of 
the human organism and render it more suscept- 
ible to respiratory infections. 

The maximum air concentration of 
30 ozone.allowed by several Organizationsjs of 0.1 
ppm'sithis value.on the other hand.can be easily 
exceeded in urban areas, under intensive traffic 
conditions. 

Yet other polluting substances comprise pow- 

05 ders of very different nature which must be dif- 
ferently process ed in several filtering units. 

In order to solve this problem dust collection 
filters are used which remove from air solid par- 
ticles, by means of a so-called absolute filtering. 

40 These filters operate based on the principle of 
arresting gas dispersed particles by means of filter- 
ing beds.comprising fibrous materials f having inter- 
fibre gaps less than the particle size of the par- 
ticles which must be removed. 

45 The overall filtering mechanism thereon the 
fibrous bed filtering is based derives from a com- 
bination of several filtering actions. 

Other known filtering units provide for the re- 
moval of gaseous particles from air by means of 

50 adsorbing on carbonious substances;as is known 
all of the solid materials subject gas or liquid 
molecules to weak attraction forces and the cap- 
tured molecules form a thin layer on the surface of 
the solid material, having usually a thickness of one 

55 or few molecules; then.as the temperature or rela- 
tive moisture changes, the molecules can be freed 
again. 

These types of filters operate based on two 
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main principlesj.e adsorption and adsorption. 

On the other hand.these known filters have 
been found unsatisfactory for performing a proper 
air filtering.mainly in closed environments such as 
offices.homes and the like since known filtering 
units are suitable for given types of polluting 
agents.but are not suitable for other types. 



SUMMARY OF THE INVENTION 



Thus.the aim of the present invention is to 
overcome the above mentioned problem, by provid- 
ing an air filtering unit which has been specifically 
designed for offices.rooms and industrial environ- 
ments and which is suitable to filter off from air 
both solid substances having a diameter greater 
than 0.4 micrometers and toxic gases which are 
usually present in the outside and inside environ- 
ments of urban areas. 

Within this aim.a main object of the present 
invention is to provide such a filtering unit which is 
adapted to remove solid products such as pow- 
ders, bacteria.viruses.mould spores .acari .asbestos 
particles, glass wool fibres as well as gaseous 
substances such as smog, SO2 .hydrogen sul- 
phide,ammonia,chlorine,radon, hydrocyanic 
acid,gasoline,ozone,domestic odors and putrefac- 
tion products. 

Another object of the present invention is to 
provide such a filtering unit which is very reliable in 
operation and can be easily made starting from 
easiiy available materials and elements and 
which, moreover.is very competitive from a mere 
economic standpoint. 

According to one aspect of the present inven- 
tion.the above mentioned aim and objects,as well 
as yet other objects which will become more ap- 
parent hereinafter.are achieved by an air filtering 
unit,specifically designed for offices,houses and in- 
dustrial environments characterized in that said fil- 
tering unit comprises, in combination, at least an 
adsorbing filtering layer, at least a physical filtering 
layer and at least one or two chemical filtering 
layers adapted to provide an acid/base and 
base/acid reaction with gaseous substances to be 
filtered. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Further characteristics and advantages of the 
invention will become more apparent from the fol- 
lowing detailed description of two possible embodi- 
ments of an air filtering unit.specifically designed 
for offices, houses and industrial environ- 
ments.given merely by way of an indicative but not 



limitative example.with reference to the accompa- 
nying drawing.where: 

FIGURE 1 is a schematic view illustrating a 
first possible embodiment of an air filtering unit 
5 according to the present invention; 
and 

FIGURE 2 is a further schematic view illus- 
trating a second possible embodiment of the air 
filtering unit according to the invention. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

15 

With reference to the figures of the accom- 
panying drawing.the air filtering unit according to 
the present invention,which is overaliy indicated at 
the reference number 10,comprises a supporting 

20 frame.of a substantially known type.which support 
in its inside a plurality of combined filtering layers. 

As is shown in figure 1,the filtering unit com- 
prises an adsorbing filtering layer.indicated at the 
reference number 1 .which is made of a plurality of 

25 activated carbon particles which have been 
pressed so as to provide said layer. 

Downstream of the filtering unit.in the airflow to 
be filtered direction.there is arranged a pre-filter 
element 2,of foamed material or sponge materi- 

30 al.which is adapted to restrain the coarser particles 
of the powders. 

Downstream of the pre-filter element 2 there is 
arranged a first chemical filtering layer 3 
which, advantageously, is activated(or impregnated) 

35 by NaOH(caustic soda) and KOH(potassium car- 
bonate),which operates as a basic componentrsaid 
first chemical filtering layer 3 being associated with 
an absolute type of filter or physical filter provided 
for restraining the finer particles. 

40 Downstream of the physical filter 4 there is 
arranged a second chemical filtering layer 5 which 
is activated.or impregnated.by HNO3 (nitric acid ) 
or HCI (hydrochloric acid) which practically provide 
an acid characteristic filtering layer. 

45 As is shown in figure 2,the filtering unit is 
moreover provided with a filtering layer,also in- 
dicated at the reference number 1. downstream of 
which there is provided a first pre-filter 
11, impregnated by basic substances,adjoining a 

50 second pre-filter 12 impregnated by acid sub- 
stances. 

Downstream of the two pre-fi Iters, which per- 
form chemical prefiltering and filtering func- 
tions.there is arranged an absolute type of fil- 
55 ter.also indicated at the reference number 4. 

Thus.the provision of chemical filtering ele- 
ments afffords the possibility of fully removing, by 
a chemical reaction. toxic gaseous substances sus- 
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ceptible to pass through the activated carbon panel 
arranged upstream of the absolute filter. 

The disclosed filtering unit has unique features 
since combines three filtering systems adapted to 
fully remove solid and gaseous substances en- 
trained in air and.more specifically, provides a com- 
bined cooperating filtering consisting of ; a physical 
filtering, provided by the absolute filter;an adsorp- 
tion filtering provided by activated carbon;and a 
chemical reaction filtering provided by the 
acid/base and base/acid components. 

Thus.the subject filtering unit provides a four- 
fold effect consisting of: molecular adsorption of 
toxic gases and odors;chemical removal of acid 
gaseous substances by means of an acid/base 
chemical reaction/in the first portion which has a 
basic component;absolute filtering.carried out by 
the absolute filter.which restrains the fines solid 
particles; chemical removal of alkaly gaseous sub- 
stances by means of a base/acid reaction in the 
portion having the acid component. 

From the above disclosure it should be appar- 
ent that the invention fully achieves the intended 
aim and objects. 

While the invention has been disclosed and 
illustrated with reference to preferred embodiments 
thereof.it should be apparent that the disclosed 
embodiments are susceptible to several modifica- 
tions and variations all of which will come within the 
scope and spirit of the appended claims. 



7- An air filtering unit according to claim 1, 
characterized in that said unit comprises an ad- 
sorption filtering layer.a first basic prefilter and a 
second acid prefilter,said first and second prefilters 
5 being arranged either downstream or upstream of 
said adsorption filtering layenand an absolute filter 
arranged downstream of said adsorption filtering 
layer. 

w 
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Claims 

1- An air filtering unit specifically designed for 35 
offices.houses and industrial environ- 
ments.characterized in that said filtering unit com- 
prises.in combination^ least an adsorption filtering 
layer.at least a physical filtering layer and at least 

one or two chemical filtering layer adapted to filter 40 
off gaseous substance by an acid/base and 
base/acid chemical reaction. 

2- An air filtering unit according to claim 
1 .characterized in that said adsorption filtering layer 
comprises activated carbon. 45 

3- An air filtering unit according to claim 
1 .characterized in that said physical filtering layer 
comprises an absolute filter. 

4- An air filtering unit according to claim 

1 .characterized in that said chemical filtering layer 50 
comprises a basic layer and at least an acid layer. 

5- An air filtering unit according to claim 
1 .characterized in that said unit comprises up- 
stream of said absolute filter an acid or basic 
substance activated prefilter. 55 

6- An air filtering unit according to claim 4, 
characterized in that said basic layer and said acid 
layer are applied to sides of said absolute filter. 



4 



Best Available Copy 

EP 0 398 847 A2 




